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POLYETHYLENE GLYCOL VEHICLES IN DEHMATOLOGY1
MERLIN T-R. MAYNARD, M.D.
There is no universal vehicle for dermatological topical medication, and per-
haps we have too many. I believe all dermatologists constructively try new
vehicles regularly and accept or discard them according to their value.
For five years I have been using, in situations in which they have been in-
dicated, two polyethylene glycols which were suggested to me originally by the
manufacturer under their trade name of "Carbowax 1500" and "Carbowax
4000."2 I have by trial and error resolved their usefulness to forms that are
significant and now I believe these worth reporting. I am, therefore, making
this report to present formulae mainly and to give a meagre amount of the
chemistry, toxicology and physical properties of these interesting compounds.
More extensive reading regarding toxicology can be found in the papers by
Smith et al. (1, 2) also in a paper privately published by Dodd et al. (3) and are,
therefore, not reproduced here.
PROPERTIES OF THE POLYETHYLENE GLYCOLS "c.ulnowxx" COMPOUNDS
The following data is largely from information furnished me through the
courtesy of the manufacturers.
Cartawax Carbowa.r
1500 1500
Sp.gr 1.1St 1.20*
Freezing range 35—40 50—55
Saybolt viscosity at 210°F. Universal Sec 60—90 400—700
Water so]., % by wt., 20°C 73 62
Flash point, °F 430 475
Comparative hygroseopy, Glycerol = 100 30 1
Average molecular weight 500—600 3000—3700
* Carbide and Carbon Chemical Corp.
t Density at 20°C. per cu. cm.
Polyethylene glyeols comprise a series of polymers that fi]l a riced for water-soluble, non-
volatile unctuous compounds. They have a general formula HOCII2 (CH2OCH3) 2 + N
CH2OH. Those with average molecular weights ranging from 200—700 are liquids; those
above 1000 in molecular weight are wax-like solids which have been given the registered
trade mark ''Carbowax''. These compounds dissolve iu water to form transparent solu-
tious; are soluble in mauy orgauie solvents; but dissolve in aliphatie hydrocarbons to only
a slight extent. In contrast with tlus behavior is their solubility in aromatic hydrocarbous.
They do not hydrolyze or deteriorate, aud theywill not support the growth of molds. Their
water solubility, vapor pressure, hygroseopieity, and soluhility in organic solvents decrease
with increasing average molecular weight. By blending the several members of the series,
many iutermediate combinations of these physical properties may be obtained.3
i Received for publication September 10, 1946.
Editor's Note: In recent years there have been quite a few reports on polyethylene
glycol vehicles in dermatology. Since the preparation of tlus article, the following article
has appeared in the J0URxAL OF IxvESTIOATIvE DERMATOLOGY (7: no. 4): "Some Newer
Bases for Use in Cutaneous Therapy", by J. Gardner hopkins, M.D., August, 1946, p. 171.
This article contains also a discussion of earhowaxos and ethylene glycol vehicles.
i Quoted from bulletin of C & C Chemical Corp.
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Thus it will be seen that we have in Carbowax 1500 an ointment base of the
consistency and feel of petrolatum but one that is highly water-soluble and, in
fact, washes out of hair more easily than does soap; one of its distinct advantages.
"Carhowax 4000" has not been used independent of Carbowax 1500 but, since
it has the solidity of paraffin wax, has been used to blend with Carbowax 1500 as
a stiffener where a heavier base is desirable.
The failure of the polyethylene glycols to support growth of molds and to de-
teriorate or become rancid are desirable properties found in few vehicles.
There are not adequate softeners of the skin as a true oily base may be. They
also are inclined to run and absorb too readily into the dressings for the best
sustained contact. The heavier ones (4000) have insufficient molecular ex-
change to maintain medical action. Their great solubility in water and in
sweat, however, make up for these properties to a large extent.
The following formulae have been found most useful and will suggest other
combinations to the inquiring dermatologist:
1. Sulfadiazine Carbowax Liquid
A. 14 Sulfadiazine 1.8
Triethanolamine 3.0
Carbowax (1500) 3.0
Aqua qs. ad 90.0
Mix with gentle heat.
B. Propylene Glycol—Carbowax Liquid
14 Triethanolamine 3.0
Propylene Olycol 25.0
Carbowax (1500) 3.0
Aqua qs. ad 90.0
Oil of rose, gerauium or other perfume may be added if desired.
These formulae have been exceptionally useful for application twice a day in
acne. They are also useful in impetigo in which it is rapidly effective and as a
spray for extensive areas of eezematoid dermatitis.
2. Tyrothriciu Ointment
A. 14 Tyrothricin concentrate 1.0
Carbowax (1500) qs. ad 30.0
Tyrothriein maintains its activity in this form. It is very effective in impetigo
and eczematoid dermatitis. It has been exceptionally useful in itching and stops
much bacterial growth. Since it contains no water, it does not deteriorate.
I highly recommend it for this purpose.
3. Pilocarpine Carbowax Ointment
A. 14 Pilocarpine Hydrochloride 0.3
Carbowax (1500) qs. ad 30.0
T his is useful as a washable ointment in alopeeia areata.
4. Sulfur—Salicylic Acid Ointment
A. 14 Salicylic acid 0.45
SuIt. ppt 3.0
Triethanolamine 25.0
Carbowax qs. ad 30.0
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This is very useful in seborrhea, ringworm of the scalp and psoriasis. The
sulfur partially dissolves in the triethanolamine. It is about the consistency
of thick honey, becomes fluid at body temperature and washes out easily without
soap.
Ringworm of the glabrous skin also does well on this.
5. Tars such as Pine Tar and Oil of Cade combine well and wash out easily in
10% mixtures with carbowax.
6. Ammoniated mercury also mixes well and is useful in the treatment of the
scalp.
7. Salicylic acid and benzoic acid also find it a ready vehicle as in Whitfield's
Ointment. Many other combinations have been used and will suggest them-
selves to the reader.
In my experience, no local irritation or sensitization has occurred on human
skin through its continued usage. It has been prescribed at least a thousand
times. It has experimentally shown no toxicity by absorption either in humans
or animals. In the rabbit's eyes transient irritation but no necrosis occurred in
dilutions in excess of 25% in water. 50% dilution showed no necrosis. A 30%
solution produced irritation comparable to a 4% solution of sodium chloride.
Carbowax 1500 has been the one most adaptable to dermatological prescribing.
Carhowax 4000 has been used to modify its consistency. For most purposes the
consistency of carbowax 1500 is best unmodified. It is a blend itself of polyethe.-
lene glycol 300 and carbowax compound 1340. Its average molecular weight is
between 500 and 600. It absorbs moisture slightly from the atmosphere, being
30% as hygroscopic as glycerol.
It is largely inert toward medical therapeutic compounds. It is stable for
example with iodine and peroxides. As a burn ointment of washable properties,
it will carry 25% by weight of sulfanilamide and sulfathiazole. It may be used
as a base for suppositories when stiffened by Carbowax 4000. It can he combined
with propylene glycol as a thinner when aqueous thinning is undesirable.
Carbowax 4000 is non-liygroscopic and is of about the same hardness as paraf-
fin wax but is completely soluble in water.
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